The structures of (3S,7R,13S)-6-[2-(dimethylamino)-3-phenylpropanoyl]-19-methoxy-2- oxa-6,9,15-triazatetracyclo[16.3.1.0 3,7 . 0 9,13 ]docosa-1-(22),16,18,20-tetraene-8,14-dione (1), nummularin-C (2) and nummularin-R (3) have been previously determined mainly based on mass spectrometric data. Stereochemistry and complete 1 H and 13 C NMR spectroscopic data assignments of these compounds are now described. Compounds 1 and 2 are reported for the first time from Zizyphus oxyphylla. Keywords: Zizyphus oxyphylla, cyclopeptide alkaloids, NMR data assignment. Zizyphus (Rhamnaceae) consists of about 100 species, of which six are indigenous to Pakistan [1a]. Various species of Zizyphus have been used in folk and the ayurvedic system of medicines for disorders such as fever, skin infections, urinary troubles, and diabetes [1b,1c]. Different biological activities such as antinociceptive and antipyretic [2a,2b], antioxidant and antilisterial [2c], larvicidal [2d] and antidiabetic [2e] have been reported for various species of Zizyphus. Previously, one cyclopeptide alkaloid (3) was reported from Zizyphus oxyphylla Edgew [3a].
(3S ,7R ,13S )-6 -[2-(Di meth yla min o)-3-phen ylpropanoyl]-19-methoxy-2- oxa-6,9,15-triazatetracyclo [16.3.1.0 3,7 .0 9,13 ] docosa-1-(22),16,18,20-tetraene-8,14dione (1), nummularin-C (2) and nummularin-R (3) have been reported previously from different Zizyphus species. Their structures were determined mainly on the basis of mass spectrometry [3a-3e] . This manuscript deals with the confirmation of the structures and complete 1 H and 13 C NMR spectroscopic data assignments of these compounds (Figure1). Compounds 1 and 2 are reported for the first time from this species.
HRESI-MS of 1 displayed a quasi-molecular ion [M + H] + at m/z 533.2323, which, in combination with 13 C NMR spectroscopy, suggested the molecular formula of C 30 H 36 N 4 O 5 (calcd for C 30 H 36 N 4 O 5 + H = 533.1763). The EI-MS spectrum showed a base peak at m/z 148, which indicated the presence of N, N-dimethyl phenylalanine as a side chain [4] . In the 1 H NMR spectrum, a 6H methyl singlet at δ 2.38 was assigned to N, N-dimethyl protons. Methine resonances at δ 3.25 (dd, J 5, 15 = 10.5 Hz, J 5, 15′ = 5.5 Hz), 3.50 (dd, J 22, 23 = 10.0 Hz, J 22, 23′ = 3.5 Hz), 4.40 (d, J 8,9 = 5.5 Hz) and 5.12 (m) were assigned to H-5, H-22, H-8 and H-9, respectively. Two olefinic protons resonating at δ 5.86 (d, J 1, 2 = 8.5 Hz) and 6.80 (dd, J 2, 1 = 8.5 Hz, J 2,3 = 7.5 Hz) were attributed to H-1 and H-2, respectively. Aromatic protons at δ 6.75 (d, J 12, 12′ = 3.0 Hz), 6.83 (dd, J 12′, 13′ = 9.0 Hz, J 12′, 12 = 3.0 Hz), and 6.98 (d, J 13′, 12′ = 9.0 Hz) were ascribed to H-12, H-12′ and H-13′, respectively. Another five resonances between δ 7.12 -7.20 were due to the phenyl protons of phenylalanine. In the 1 H-1 H COSY spectrum (Figure 2) , the resonance at δ 6.80 (H-2) showed cross peaks with the resonances at δ 5.86 (H-1) and δ 8.38 (NH-3). The resonance of H-5 (δ 3.25) correlated with H 2 -15 (δ 1.91, 2.15), which in turn showed correlations with H 2 -16 (δ 1.51, 1.92), and the spin system was further extended to H 2 -17 (δ 3.44, 4.50). This spin system confirmed proline (A) as the amino acid of the (Table 1) , including three methyl, six methylene, fourteen methine and seven quaternary carbons. The HMBC correlations were used to join different spin systems and functionalities of the molecule (Figure 3) . formula of C 31 H 40 N 4 O 5 (calcd for C 31 H 40 N 4 O 5 + H = 549.3076). The EI-MS showed a base peak at m/z 148, which indicated the presence of N, N-dimethyl phenylalanine as a side chain [4] . When the NMR spectroscopic data of 2 were compared with those of 1, the resonances for proline (A) were found to be missing, showing instead a leucine amino acid unit (Table 1) .
Compound 3, an amorphous solid displayed a quasimolecular ion [M + H] + at m/z 588.2789 in the HRESI-MS, corresponding to the molecular formula of C 33 H 41 N 5 O 5 (calcd for C 33 H 41 N 5 O 5 + H = 588.3185). The EI-MS showed a base peak at m/z 187, which indicated the presence of N, N-dimethyl tryptophan as a side chain [3d] . When the NMR spectroscopic data of 3 were compared with those of 1, the resonances for proline (A) and N, N-dimethyl phenylalanine were found to be missing, showing instead signals for isoleucine and N, N-dimethyl tryptophan units (Table  1) .
The 1 H and 13 C NMR assignments of 2 and 3 (Table 1) were based on 1 H-1 H COSY (Figure 2 ), HSQC and HMBC (Figure 3 ) spectra. Stereochemistry in compounds 2 and 3 were assigned in a similar manner to that of 1 (Figure 2 ).
Experimental
General experimental procedures: UV spectra were recorded on a Schimadzu UV-240 spectrometer in MeOH. IR spectra were obtained as KBr discs on a JASCO A-302 spectrophotometer. 1 H and 13 C NMR (600 MHz and 125 MHz) spectra were recorded in C 3 D 6 O on a Bruker Av 600 NMR instrument with TMS as the internal standard. HRESI-MS were recorded on a QSTAR XL LC MS MS applied bio systems spectrometer. Column chromatography was conducted using silica-gel (Kiesegel 60; 70-230 mesh), and, for TLC, silica-gel F 254 aluminum sheets (0.25 mm thickness) were used. Compounds were detected Dragendorff's reagent.
Plant material:
The roots and stem of Zizyphus oxyphylla Edgew were collected from Swat Valley (N.W.F.P, Pakistan) and identified by Dr. Hassan Sher, (taxonomist at Jahanzeb College, Swat, Pakistan). A voucher specimen (no. NH-012) has been deposited at National Herbarium Islamabad.
